Neutrophil recruitment is critical for 5-fluorouracil-induced diarrhea and the decrease in aquaporins in the colon.
Diarrhea is a common side effect experienced by cancer patients undergoing clinical chemotherapy, such as with 5-fluorouracil (5-FU). However, the precise mechanisms underlying 5-FU-induced diarrhea remain unclear. In the present study, we examined the role of neutrophil in 5-FU-induced diarrhea. Mice were given 5-FU (50mg/kg, i.p.) daily for 4 days. Sivelestat sodium (100 or 300 mg/kg, i.p., neutorophil elastase inhibitor) or SB225002 (3 or 9 mg/kg, i.p., CXCR2 antagonist) was administered before the administration of 5-FU. Gene expression levels of aquaporin (AQP) 4 and 8, CXCL1, CXCL2, CXCL3, neutrophil elastase (Elane) and myeloperoxidase (MPO) in the colon were examined by real-time RT-PCR. The neutrophil (Ly-6G positive cell) number in the mucosa of colon was measured by flow-cytometric analysis. Administration of 5-FU induced diarrhea and decreased the expression levels of AQP 4 and 8 in the colon. Under the present conditions, the expression levels of CXCL1, CXCL2, CXCL3, the neutrophil markers Elane and MPO, as well as Ly-6G-positive neutrophils, in the colon were significantly increased by 5-FU. Neutrophil recruitment with decreased levels of AQP 4 and 8 were dramatically inhibited by either sivelestat sodium or SB225002. Furthermore, these reagents reduced the 5-FU-induced body weight loss and diarrhea. These findings provide evidence that neutrophil recruitment and neutrophil elastase may decrease the levels of AQP 4 and 8 in the colon of mice treated with 5-FU and contribute to the pathophysiology of 5-FU-induced body weight loss and diarrhea.